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ABSTRACT 
This paper explores the sou rces of regiona l  
externa l ities i n  enhancing firm performance, i n  
particu la r, the pecunia ry externa l ity that supports 
i ncumbents' bottom line. The fu ndamenta l 
a rgument on increasing returns leads to the 
premise that cl uster size has beneficia l i nfluence 
to firm performance. The en igmatic pecu niary 
externa l ity is under-researched but often 
discussed. Cluster size is measured by two c luster 
strength attributes us ing an established c luster 
model .  One of these concerning related sectors is 
found to boost firm financia l  performance, where 
sectors in banking, leasing, trust fu nds, l ife 
insurance, a nd securities benefit from being 
located with related sectors in the region. The 
cl uster strength attributes a re found to work in 
opposite direction i n  promoting the growth 
prospects and fi na ncia l performance of member 
firms. Policy makers must now concertedly pla n 
for regiona l development through achieving 
critical mass in selective types of related sectpr� in 
creating pecu nia ry externa l it ies, as wel l  as 
ensuring there is critical mass i n  the specific 
sector to promote the growth prospects of fi rms. 
This study makes use of cross-sectiona l data of 
some 17,000 fina ncia l services compa n ies i .n. the 
UK. 
Keywords: Industry Cluster, Agglomeration, Firm 
Age, F i rm Growth, Cl uster Policies 
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1. INTRODUCTION 
Cl uster size, measured by two establ ished cluster 
strength attributes, a re fou nd to work in opposite 
direction in promoting the growth prospects and  
financia l  performance of member fi rms. My 
findings support the need for rel ated sectors to 
agglomerate i n  a geographica l cl uster, despite the 
a rguments of ris ing congestion costs i n  earl ier 
models of cluster growth. This study addresses 
three identifiable gaps i n  the l i terature: (a) by 
providing a more precise measurement of cl uster 
size; (b) by employing fi nanci a l  measurement of 
retu rns to capital employed a nd solvency; and (c) 
by demonstrati ng that agglomeration of related 
sectors creates pecu n iary benefits, which can be 
reflected i n  the bottom li ne. 
A number of recent studies on how agglomeration 
externa l ities affect fi rms' performance rema i ned 
inconcl usive as they ma in l y  focus on Ma rsha l l 's 
( 1 9 20) sca le economies, with varied performa nce 
measures used (see Shaver and Flyer, 2000; 
Chu ng a nd Kalnins, 2 001; Folta et aI., 2006). 
Limiti ng the study to en bloc consideration of 
sca le economies does not adva nce the 
development of agglomeration theory as it does 
not promote the understa ndi ng of other 
agglomeration externalities at play. I a rgue that 
true cluster size should i nc lude competing sector, 
as well as, the lateral and vertical sectors that 
play a big part in generating other externa l  
economies. However, Beaudry and Swann  (2001 ) 
contend related sectors add to congestion and 
could attenuate firm growth. 
Nonetheless, such studies highl ight an  importa nt 
yet fundamental gap to the agglomeration theory 
- i n  understanding the relationship between 
agglomeration effects a nd the fi rm's fi nanci a l  
performance. The issue on firm's i ncreased 
revenue, profitability or performance as a ma i n  
outcome to c lustering i s  rather important, see Parr 
(2002) and Folta et a l .  (2006), but has rema i ned 
under resea rched. Other studies (Pandit, Cook, 
and Swann,  2001 ; Beaudry and Swann, 2001 ; 
Pa ndit a nd Cook, 2003) show that UK fi na ncia l  
services display agglomeration characteristics, but 
only consider that performa nce effects captured 
through fi rm growth (as measured by employment 
size). 
Empirica l  evidence of the existence of pecu niary 
externa l ity' remains qu ite en igmatic ( Parr, 2 002; 
Autant-Berna rd a nd Massard, 2005). Cook et a l .'s 
(2007: l 337) study finds that there are rampant 
i nterdependencies of fi nanci a l  services activities 
with in the London financia l  centre, but did not 
i nvestigate the potenti a l  pecun iary externa l ity 
arising as a resu lt. Folta et a l .  (2006) support the 
importance of financial performance to compan ies 
i n  a c luster, as key employees of new ventu res in 
c lusters a re more l i kely to leave or compa nies with 
ma rgina l  performa nce a re more likely to close 
down. 
The veracity of benefici a l  agglomeration effects is 
an important question, not lest because many 
governments and development agencies a re 
expendi ng vast resou rces support ing the 
development of c lusters, see McDona ld, Hua ng, 
Tsagdis, a nd Tusleman (2007). More particu la rly, 
within financial services, clusters a re an obvious 
description of key globa l fi nancia l  districts (Reed, 
1981, Sassen, 1 991 ); and as Gieve (2007) notes, 
the Bank of England sees much of London's 
success in fi nancia l  services as a resu l t  of 
cl ustering. The case of British fi nancia l  
agglomerations is idea l as development of 
financial clusters in various regions were 
characteristics of historica l events, such as 
bu ilding societies in the Yorkshi re region or 
ba n ki ng in the City of London. F inanc ia l  
agglomerations exists i n  ma ny regions of the UK, 
such as a strong asset ma nagement cluster i n  
Edinburgh (Southern Scotla nd) and regional 
f inancial centres i n  Leeds (Yorkshire), Manchester 
(North West) a nd Bristol (South West). Moreover, 
with global fina nci a l  services i nstitutions bea ri ng 
huge profits i n  London, it would be i nteresting to 
gauge financial performa nce of these 
geographica l c lusters, assuming that data would 
be commercia l ly ava i lable. 
The fundamental premise is that the size of 
agglomeration must have a benefici a l  i nfluence to 
firm performa nce. To address these concerns, this 
paper examines over 1 7,000 UK fi nanci a l  services 
compan ies across eight sectors a nd thirteen 
regions i n  the UK. The discussion wi l l  proceed i n  
section two with a review of agglomeration 
externa l ities a nd the range of empirical work so 
fa r. Section three deta i l s  the model and method. 
, Tibor de Scitovsky (1954) highlighted that technological externalities (knowledge spillovers that result from non·market 
interactions) and pecuniary externalities are two main agglomeration forces in the new economic geography. Pecuniary 
Externality is said to exist if the profits of a firm depend not only on its own activity but also on the activities of other firms in 
upstream and lateral sectors that has the effect of lowering the market price of inputs. Due to the indirect interactions of 
related sectors, Antonelli (2008) argued that member firms are also able to exploit pecuniary externalities to innovate on new 
products due to market knowledge of production factors available to them at prices below their marginal productivity. 
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The discussion presents the data and results in 
section fou r, which then fol lowed by conclusions. 
2.1 Review of Empirical Literature 
Shaver a nd Flyer's (2000) study on a broad a rray 
of industries' investments in the US looks at 
loca l isation economies, but point out those 
agglomeration economies have the potentia l to 
enhance firm performance. They use firm su rviva l 
(after 8 years) as a performance measure, while 
the c luster size is measured by p lant counts of the 
industry. Chung and Ka lnins (2001 ) a lso describe 
Ma rsha l l 's localisation economies of the Texan 
lodging sector, to which they find that simila r  
traits or simila r f i rms resu lt in loca l ized benefits, 
such as heightened demand, that improves firm 
performa nce. Likewise, Folta et a l .  (2006) 
combines the number of firms in 12 related 
biotechnology sectors in their quest for the 
relationship between cl uster size a nd firm 
performance, measured through rates of 
patenting, a l l ia nces pa rtnering a nd private equity 
partnering in the biotechnology industries. These 
studies investigated the cluster size main ly 
through the l ens of loca lisation economies, whilst 
hugely ignoring other agglomeration economies. 
Beaudry and Swann  (2001 ) examine an a rray of 
UK industries and find that firm growth is 
positively related to the tota l employment of the 
same sector in the cl uster. At the same time, firm 
growth is attenuated by the total  employment of 
re lated sectors (through SIC codes at the broad 1 
digit l evel). They interpret the latter as indication 
of congestion and competition in the supply 
ma rket. The resu lt  does not support the need for 
re lated firms to c luster. The exclusion of sma l l  a nd 
young firms from this study inhibited inferences 
on how small firms benefit from la rger c lusters, 
whi le the mix of industries made it difficu lt to 
identify how service industries benefit from cluster 
membership. 
Parr (2002) distinguishes internally-based 
agglomeration economies and externa l  
agglomeration economies. While it may be 
possible for firms in an  agglomeration to benefit 
from more tha n one interna l ly-based dimensions 
(sca le, scope or complexity), ma ny cl uster studies 
focus on externa l  economies in sca le  a nd scope, 
or externa l ities. Firms a re motivated to locate nea r 
one another beca use of externa l  agglomeration 
economies, which Arthu r ( 1 990) defines, as the 
net benefits of being in a location together with 
other firms increasing with the number of firms in 
the location. Parr (2002 : 724-72 5) points out that 
the net benefits of a l l  the externa l  agglomeration 
economies should be measu red, as a certain 
externa l ity facing a company may have a gross 
positive effect while another may have a gross 
negative contribution. 
Although there a re suggestions on the use of 
financia l measures in addressing firm performance 
in c lusters, see Folta et a l .  (2006) and Shaver and 
Flyer (2000), few studies have examined this 
(with exception to Nachum, 2003). More 
importa ntly, the literature revea ls  that empi rica l 
studies so fa r have failed to quantify the 
determina nts at play in terms of pecuniary 
externa lities that can benefit firm economica l ly 
when firms agglomerate, see Parr (2002) and 
Auta nt-Bernard and Massa rd (2005). 
Empirica l findings of agglomeration effects carry a 
mixed message in disproportionate benefits. 
Baptista and Swann  ( 1 998) caution against 
congestion in established clusters; and Shaver and 
Flyer (2000) show that for the US biotechnology 
sector, retu rns to cl ustering a re not homogenously 
distributed across firms, benefiting only younger 
firms with weaknesses in technology, human 
capita l ,  suppliers and distributors. Folta et a l  
(2006) further point out  that margina l  benefits 
decrease with cl uster size and McDonald et a l .  
(2007) show that clusters may not promote growth 
or performance across a va riety of UK industries. 
While previous studies focus on how localisation 
affects firm performa nce, it is on ly the works of 
Swann et a l .  that look at industrial cl usters with 
reference to its competing sector and related 
sectors. This model has been established in 
numerous industries like high tech, computer, 
biotechnology, media and fina ncia l services 
industries (e.g. Baptista and Swann, 1 999; 
Bea udry, Cook, Pa ndit, a nd Swann, 1 998, Cook et 
ai, 2001 ; Pandit et ai, 2001 ). However, they 
failed to relate to agglomeration externa l ities, 
with the simpl istic suggestions that related 
sectors only add to congestion effects. Most 
importantly, the use of fina ncia l measu res has 
been limited. 
This paper genera l l y  fol lows Porter's ( 1 990) 
terminology of industria l  c lusters, which are 
"critica l masses of competing sector and related 
sectors in a geographical region that competes 
and col laborate, but where evidence of improved 
performance can be demonstrated". The next two 
sub-sections wil l  define the externa l ities a rising 
from groups of competing and related sectors in a 
c luster, while section 2.4 wil l  introduce the choice 
of financial performance measures. 
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2.2 larger Agglomeration due to More 
Competing Firms 
The agglomeration of s imi lar firms creates 
loca lisation economies. The sou rces accord i ng to 
Marsha l l  ( 1 920) a re severa l :  labour market 
pooling, creation of specialised suppliers, and the 
emergence of technological knowledge spi l l overs. 
Weber (1929), Hoover ( 193 7), and  Rosenthal and  
Stra nge (2005) suggest us ing the specific sector 
size (e.g., employment or output) as useful 
measu re of loca l isation economies. Henderson 
(2001 ) suggests usi ng the count of plants in a 
specific sector. Shaver and Flyer (2000) use plant 
cou nts and adopt US states as boundaries for 
such economies, but they recognise that 
employment, which is more difficu l t  to obtain, is a 
better measure. 
Pa rr (2000) terms this as an external economy of 
sca le. External economy of scale is possible in an  
agglomeration as firms can benefit from the pool 
of resou rces (e.g. technology, human capita l ,  
suppliers and d istributors) fou nd i n  a cl uster. This 
wou ld  be more l i kely if more competi ng fi rms co­
locate, also d rawing more opportun ities to 
col laborate to the extent of sha ri ng large 
contracts if one is unable to cope (Saxenian ,  
1 994). Krugman ( 1 991 ) a lso a rgue that the 
pool ing of spec ia l ised labou r  and  suppliers, d ue to 
the la rge number of similar fi rms, can increase a 
fi rm's retu rns. Labou r  market poo l i ng benefits 
both workers and firms on the supply side si nce a 
l a rge labour pool helps ind ividual  fi rms cope with 
the uncerta i nty related to i ndividual  fi rm busi ness 
cycle. An i nstance wou ld  the agglomeration 
effects observed i n  London F inancial Centre, 
where there are a l a rge number of contract 
workers, who a re very mobile (Kuah, 2008). As a 
strong loca l i sed sector can support a greater 
number of specialised suppliers of specific i nputs 
and services, economies of sca le and scope can be 
established by the suppliers and  firms thereby 
loweri ng suppl ies costs and i ncreasing its variety. 
Many studies (Baptista and Swann, 1 999; 
Beaudry and Swann ,  2001 ;  Cook et 01., 2 001; 
Pandit et 01., 2001 ; Swann et 01., 1 998; Swann 
and Prevezer, 1 996) demonstrates that the 
agglomeration (or cluster strength) of own sector 
is an exogenous factor positively i nfluencing the 
size of i ncumbents. The aggregate of employment 
in one's own sector is a favou rable measure of 
l ocal isation economies, as knowledge spi l lovers 
and externalities that a re more difficu lt to 
measure occur at the employee level and between 
ski l led workers i n  an agglomeration. Employment 
size is particula r important for fi nancial services 
as its output is based upon spec ia l ised labour, 
knowledge a nd new knowledge acquisition. 
Therefore, it is hypothesized that the 
agglomeration of simi l a r  firms i n  an  i ndustry 
cluster is an exogenous force with a significant 
a nd positive i nfluence on  incumbents' growth 
performance. 
In contrast, Baum and Mezias ( 1 992)  fi nd that 
many competitors with similar traits in the 
Ma nhatta n hotel industry a re greater threats to 
each other, to the poi nt of affecting thei r  survival. 
As the cluster grows, there wi l l  be greater 
competition for workers, for la nd, and for util ity 
services, lead i ng to shortages and i ncrease costs 
(Folta et aI., 2 006: 223). Having many similar 
firms in an agglomeration creates congestion 
costs on the demand side, result ing in increased 
competit ion in the output markets, which ca n 
attenuate company performa nce. An i ncrease i n  
the number of competitors i n  one's own sector at 
a location may reduce per-firm sales, prices, per­
fi rm profits and per-firm growth (Cook et aI., 
2001 ; Pa ndit et aI., 2001). Competition is seen as 
a n  exogenous force affecting firm performance 
(Ta llma n et aI., 2004). Therefore, it is 
hypothesized that the agglomeration of similar 
firms in an i ndustry cl uster is an exogenous force 
with a significant negative i nfluence o n  
i ncumbents' fi nancial performance. 
2.3 larger Agglomeration due to More 
Related Firms 
Although more fi rms i n  an  agglomeration may 
lead to congestion, there are reported benefits of 
having competitive supporti ng and rel ated sectors 
in a c luster (Porter, 1 990). Urban isation 
externa lities, as pointed by Jacobs ( 1 969, 1 984), 
a rise from the d iversity of i ndustries i n  a city or 
region and  wou ld  be associated with the benefits 
that a rise i rrespective of the fi rm's activity. 
Thriving i nd ustries at a l ocation draw a more 
diverse labour  pool and brings about better 
infrastructure a nd a ll the benefits associated with 
the formation of cities. Pa rr (2002) terms this an  
external economy of  scope brought about by 
d iversity of i ndustries in u rban concentration, 
which propagates as firms may also benefit from 
bei ng close to a support ing i ndustry that supports 
completely different i ndustries. Rosenthal and  
Strange (2005) suggest that urbanisation 
economies may be measured by the total 
employment in a city. 
More closely related to the agglomeration of 
related sectors is the external economy of 
complexity (Parr, 2 002) a rising when several 
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related vertical a nd lateral sectors benefit from 
the presence of each other. For example, the 
natu re of i nsura nce and rei nsu rance processes 
i nvolves a cha i n  of insurance fi rms and private 
equity holders in the London fi nancia l centre to 
spread the risk  acqu i red of a profitable venture, 
a nd therefore may bring net pecun iary benefits to 
a l l  i nvolved. Ban ks and fi nancia l  leas ing 
compan ies a lso often tra nsfer (or sel l) thei r 
acqu i red loans as fi nancia l assets. Fu rthermore, 
within proximity, cost savings would a rise from 
commun ication flows to reduce i nput-output 
problems. Pecun iary externa l ity is said to exist if 
the profits of a company depend not on ly on its 
own activity but also on the activities of other 
compan ies i n  vertica l a nd l ateral sectors fou nd i n  
a cluster. There a re known i nterdependencies of 
fi nanci a l  services activities within the London 
cl uster (Cook et a I., 2007), with profuse latera l  
relationships i n  the ba n ki ng sector a nd  the 
i nsurance sector, whi le  fu nd management and 
i nvestment ba nking mainta i n  vertica l relations to 
the commerc ia l  ban ks. 
A positive pecun iary externa l ity wou ld a rise i n  
agglomerations when the economic benefits 
outweigh the cost of c lustering, such as the 
i ncreased congestion and transportation costs. 
Pa rr (2002: 724-72 5)  ra ises a va l id  point i n  that 
the net benefits of a l l  the externa l  agglomeration 
economies shou ld be measu red, as a certa i n  
externa l ity fac ing a company may have a gross 
positive effect whi le  another may have a gross 
negative contribution .  Krugman's (1 991 b: 485) 
definition of pecun ia ry externa l ities somewhat 
focus on general externa l  economies rather tha n 
those specific to a n  sector, where he associates 
those pecu n ia ry externa l ities with either the 
demand or supply l i nkages. Another sou rce of 
pecu n iary externa l ity l ies in the transfer and cross­
fert i l i sation of ski l led labour between related 
fi na ncia l sectors such as between ban ks and asset 
management compan ies. For example, one 
company's i nvestment on  staff tra i ning may 
eventua l ly benefit another firm in the London 
fi na ncia l  centre, as the labour  pool is reportedly 
'very fluid' (Taylor et ai, 2004). 
As trade in the fi nanc ia l  services is regarded as 
' invisible', a n  i nput-output analysis may not reveal 
the benefit of such pecun ia ry externa l ity. The 
composition of related financia l services sectors i n  
an  u rba n a rea creates pecu n ia ry externa l ities, 
more pronounced i n  a cluster conta in ing critica l 
masses of related financia l  sectors such as in a 
l a rge fi nanci a l  centre. Such economies wi l l  be 
stronger i n a cI uster the more fi rms a re i nter-
related through their business-to-busi ness l i nkages 
(Chakravorty, 2003, Ta l lma n et aI., 2004) or  i n  
their sharing o f  the va l ue  cha i n  (Porter, 1 985; 
1 990). 
However, the cluster strength in related sectors, 
measu red by the level of employment is a n  
exogenous force attenuat ing the fi rm's l ifetime 
growth (Pa ndit et a I., 2001 ). Simi lar studies a rgue 
that such brings in congestion costs a nd may 
attenuate firm growth. Fra n k  (2003 ) contends 
that poaching has greater practical weight tha n 
the Ma rsha l l ia n labou r pool i ng mecha n ism, whi le 
Kuah (2008) notes that there a re a l a rge number 
of mobi le contract workers in the London fi nancia l 
sector, and so may deter fi rm growth performance 
the greater the congestion.  The ava i labi l ity of the 
labour  pool i n  a cluster concerns with what a fi rm 
experiences whi lst bei ng i n  the cluster, a nd is thus 
an exogenous i nfl uence to the firm. It is 
hypothesized that the agglomeration of related 
fi rms i n  an i ndustry cl uster is a n  exogenous force 
with a significa nt a nd negative i nfl uence on 
incumbents' growth performance. 
Chung and Ka ln ins (2001 ) then fi nd that 
dissimi l a r  fi rms ga ined most in performance due 
to heightened dema nd. Ba rnett and Carro l l  
(1 987) a lso note that proximity of  neighbou ri ng 
fi rms ca n be benefic ia l  for a fi rm's surviva l when 
such neighbou rs a re different and have i nter­
l i n ked demands. This is l i kened to having related 
fi rms i n  a cl uster that not only support and 
provide services to each other but a lso have 
i ntertwined dema nd. Employment is a good 
substitute for the pecun i a ry externa l ity as ski l led 
labour and knowledge tra nsfer ta kes place 
amongst the workers. 
Such pecu n ia ry externa l i ties may a rise as the 
related labour pool (with transferable ski l ls) move 
easi ly  across fi rms i n  the cl uster, hence new 
entrants and related fi rms wil l  compete for the 
same sou rce of labour. Frank  (2003 ) cites that 
one of the reasons human capital specificity is 
important for compan ies' location decisions is 
beca use knowledge embodied i n  workers, a nd the 
poaching workers, i n  concentrated a reas is a way 
for compa n ies to raise their productivity. 
Seemingly, having dissimi l a r  fi rms and diversity i n  
a c luster may be beneficial to i ncumbents' 
performa nce. Therefore it is hypothesized that the 
agglomeration of rel ated fi rms in an  i ndustry 
cl uster is a n  exogenous force with a sign ifica nt 
and positive i nfl uence on  i ncumbents' fi na ncial 
performa nce. 
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2.4 Measures of Performance 
There have been ma ny measu rements for defin i ng 
a company's performance. Folta et a l  (2006: 2 2 5) 
a rgue that traditional measures of performance, 
such as fi nancia l  revenues a re not mean i ngfu l to 
i ndustries with lengthy product development. 
However, they also point out to the importance of 
fi nancia l performance to i ncumbents i n  a c luster. 
Va riables like retu rn-on-capital-employed, return­
on-equity, firm growth and firm size a re common 
performance measurements (Bris, Koskinen a nd 
Pons, 2004; Chittenden, Ha l l  a nd Hutchinson, 
1 99 6; Jordan ,  Lowe and Taylor, 1 998; Ozcan, 
2001 and Ha l l  et a I. , 2004). Therefore, it can be 
a rgued that simi l a r  performance variables cou ld 
be appl ied for the econometric models i nvolving 
compan ies of different origins. 
Nachum's (2003) research on the London 
fina ncial centre measures banks' performance 
solely on the merit of the retu rn of capital 
employed (ROCE) as 'it is the most common ly 
used performance i ndicator i n  fi nanc ia l  services'. 
ROCE is chosen as a fi rm performance i ndicator 
for the model l i ng work; it is defined as profit 
before tax as a proportion of long-term debt and 
shareholder equity. The ROCE measures the rate 
of retu rn on stakeholders' investment and whether 
the return made on a n  investment is better than 
alternatives available i n  other fi rms. It is a major 
a nd most common measu re of profitability to 
determine whether: 1) the retu rn earned is 
comparable to that earned by other simi la r  
f inanci a l  i nstitutions; 2) the assets of the fi na ncia l 
i nstitutions a re uti l i sed efficiently. 
The capita l adequacy (or solvency) is the sta nda rd 
used by most governments to identify troubled 
fina ncia l i nstitutions (Ahn a nd Cha, 2004). The 
Centra l Bank of Ire land states that credit 
i nstitutions' approach to the maintenance of 
sufficient funds must be set out using the 
solvency or capital adequacy ratio as a gauge 
(Central Bank of Irela nd, 2000). The solvency 
ratio (SOLV) is defined as sha reholder equ ity 
(capita l )  as a proportion of total assets (credit 
exposu re). It reflects the geari ng and capita l 
adequacy of the fi nancial i nstitution. Folta et al. 
(2006) argue that 'acqu i ring capital on a timely 
basis' is a key i ndication of a compa ny's va l ue  i n  a 
cluster. The ability a nd rate which firms can 
obta i n  private equity to ma inta i n  its financia l  
stabi l ity is therefore important. This performance 
measurement relates to a n  important aspect, as 
Folta et al (2006) consider, which is the impact of 
cl uster size on a company's abi l ity to su rvive a nd 
attract capita l .  SOLV is a specific k ind of geari ng 
ratio: it indicates how much of deterioration in 
assets ca n be borne by the bank or fi nancia l  
i nstitution. It  serves as a qu ick check to 
determine whether a bank is under-capitalised. 
The higher the ratio, the less risk for genera l 
creditors 
The overa l l  fi na nci a l  performance of a company 
should be u nderstood by the inherent risks and 
potential returns to the stakeholders. A lowered 
risk i ncreases an  i nstitution's abi l ity to attract and 
reta in deposits and other fu nds, u l timately 
affecting its business profitability. Profits (or 
retu rns) a re the l ifeblood of a l l  commercia l  
enterprises, i nc luding fina ncial i nstitutions. I t  is 
the profitabi l ity potential of a compa ny that 
attracts and reta i ns capita l .  The two chosen ratios 
reflect both risks and retu rns. These performance 
measures a l low potenti a l  stakeholders to 
understand the level of success or profitabi l ity to 
expect, with a reasonable amou nt of risk, from 
thei r investments. Bris et a l .  (2004) finds that 
'fi rms in a tradeable sector show higher leverage 
a nd lower profitabi l ity and growth proceeding an  
economic crisis' a nd  therefore i t  ca n be implied 
that if firms perform well a nd a re profitable, they 
wou ld  ma i nta i n  a lower but susta inable level of 
leverage. The choice of these two ratios is fa r 
superior, say by choosing two profitability ratios, 
i n  demonstrating the rigour of the research 
hypothesis. Whi le a high ROCE represents better 
profitabi l i ty and performance of a company, a 
high SOLV on ly i ndicates more shareholder fu nds 
and lesser risks to creditors in the firms. The latter 
does not necessarily equate to better economic 
performance, but perhaps could lead to one with 
a bala nced view of risk and retu rns. 
3. DATA AND METHOD 
3.1 Data 
Data on 1 7,53 5 UK private and public compa n ies 
founded between 1 900 and 2001 that classifies 
fi na ncial services as thei r primary activity u nder 
the Standard Industry Classification (SIC 1 992) 
has been used. FAME was the ma in  source of data 
for identifyi ng the company's attributes, such as 
its fi nancia l  performance, location, foundation 
date and size. FAME captures all UK-registered 
companies i ncl uding those yet to fi le thei r fi rst set 
of accounts. More importantly, this commercia l  
database contains rich sources o f  financial and 
employment data needed for ou r models. 
Several researchers have defined clusters 
according to state bounda ries (Shaver and F lyer, 
2000), whilst others have looked at Metropoliti a n  
a reas (e.g. Oakey, 1 985) or counties (Pandit e t  a I., 
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2001 ; Cook et aL, 2001 ) to explicitly l i nk fi rms to 
the economic activities of their regions. Simi l a r  to 
other UK studies (Baptista and  Swann, 1999; 
Beaudry and Swann ,  2001 ; Cook et aL, 2001 ; 
Pandit et aL, 2001; Swann  et aL, 1 998; Swann  
a nd  Prevezer, 1 996), the data was classified 
according to each widely-defined UK geographica l 
regions such as South East or Wales using their 
registered business postcodes. Each region 
conta ins several metropol itan a reas or cities but is 
u nder the cha rge of a regiona l  government. 
Thirteen UK regions conform to the boundaries 
set by the Office of National Statistics (the 
"ONS"). Other sources of UK i nformation for 
computing other i ndependent and dependent 
variables are from Regiona l  Trends 2001 (ONS, 
2001 ) and Business Clusters in the UK (DTI, 
2001 ). 
However, the database has a problem with 
miss ing or i ncomplete data with respect to 
employment. Although financ ia l  statements 
dated 2001 were ava i lable, a number of 
observations was last dated 2000 or 1 999 at time 
of research. On ly  7,473 companies (42.3%) 
provide employment figures for the years from 
1998 to 2001. I n  order to optimise the amount of 
employment data, the average firm size (of the 
last five years upon ava i labi l ity) is ca lculated. The 
aggregated employment figures i n  fi nancia l  
services per region were compa red aga inst the 
ONS (2001) and the magnitudes were fou nd to 
be simi l a r. 
By using a cross-sectional frame of compa n ies i n  
fi nancia l  services, we a re a lso better able to 
understand this important sector through a l a rger 
number of observations of both la rge and sma l ler 
fi na nci a l  services firms. The use of average 
employment of firms wou ld counter for the effects 
of business cycles on firm size, whi le the cross 
section ana lysis wou ld  cater for macroeconomic 
fluctuations which affect all busi ness segments to 
the same degree. 
3.2 Dependent variables 
We model three measu res of performance: firm 
size, return on capital employed (ROCE) and 
solvency (SOLV). F i rm size is used as a fi rst 
measure of performance, very simi l a r  to previous 
studies (Baptista and Swann, 1 999; Bea udry and 
Swann, 2001 ; Cook et aL, 2001 ; Pa ndit et aL, 
2001 ; Swann  et aL, 1 998; Swa nn  and Prevezer, 
1 996), to test the agglomeration effects on firm 
size. The retu rn on capita l employed ratio is 
chosen as another fi rm performance i ndicator 
simi l a r  to Nachum (2003), whi le the solvency 
ratio is the standard used by most governments to 
identify troubled fi nancial i nstitutions (Ahn a nd 
Cha, 2 004). The FAME database provides good 
sou rces of data to estimate the latter two aspects 
of performance. The measures a l low potential 
stakeholders to understand the level of success or 
profitabi l i ty to expect, with a reasonable amount 
of risk to expect from their investments. The 
database conta ins 7473 (42.3%) observations on 
firm size, 1 3 ,759 ( 78.5%) observations on firms' 
retu rn on capita l employed and 1 7,081 (97.4%) 
observations on fi rms' solvency ratio. 
3.3 Model specification 
Within the l iterature, equation 1 is a n  established 
means of measuring agglomeration effects, see 
Baptista and Swann, 1 999; Beaudry and Swa nn, 
2001 ; Cook et aL,  2001 ; Pandit et aL,  2 001; 
Swann  et aL, 1 998; Swann  and Prevezer, 1 996. 
The quest for a simpl ified and macro model to 
investigate regional fi nancia l  agglomerations 
suggests that a cross-sectiona l  a n alysis i nvolving a 
l a rge 'popu lation' of ava i lable records coveri ng the 
UK wi l l  be better than explori ng a si ngle cluster, 
say by using i nput-output ana lysis, or a 
longitudina l  model l i ng concentrating on a fewer 
firms or selected agglomerations. The model is 
appropriate beca use the net benefits of a l l  the 
externa l  agglomeration economies can be 
measured, as a certa i n  externa l ity facing a 
compa ny may have a gross positive effect whi le 
another may have a gross negative contribution. 
The c luster model with its variables expla i ned in 
Table 1 can be represented as: 
-
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TABLE 1: DEFINITION OF VARIABLES FOR THE PERFORMANCE MODEL 
Perf ne (l:c) = ap + � p (Age n) + "{1P In Sic + "{2 p In SJc + + Lv Sv p In Vv +Up 
Variable 





Performance of firm n from sector I at location or cluster c measured by 
either the natural logarithmic of firm size, ROCE ratio or SOLV ratio 
Age of firm measured from date of incorporation to time of observation 
Regression constant for performance regression 
Coefficient indicating the performance change with age where 
C-1 1-1 
� p = 1 + Lc=1dc Dc + Li=1di Di 
• Dc represent cluster control variables (1 or 0), one for each of the UK 
regions (C= 13) 
• OJ represent sector control variables (1 or 0), one for each sub sector 
(I = 8) 
• de and di is their contribution to performance 
Coefficient indicating the effect of one's own sector on the firm's 
performance 
Coefficient indicating the effect of related sectors on the firm's 
performance 
Total employment of the particular sector I at particular cluster c 
Total employment of related sectors at particular cluster c 
Represents other control variables namely: 
a) Population density: indicating the size of the region in supporting 
the economic activity, measured by size of population in cluster 
b) Regional GOP per capita: indicating the general economic 
activities in the region 
c) Employment diversity: indicating the regional concentration of 
particular sector within the financial services industry, measured 
by Herfindahl index 
Residual or disturbance term on performance regression 
3.4 Independent variables earl ier era, rather the presence of agglomeration 
economies. The development of financia l  clusters 
at va rious regions was cha racteristics of historica l 
events, say bui ldi ng societies in the Yorkshi re 
region or banking in the City of London. Hence 
the method is independent of modern urban 
planning, generating enough reasons to 
investigate whether a greater financia l  
agglomeration at a certa in region produces better 
pecuniary externa l ities for incumbents. We do not 
need to adjust for pol icy effects as there is only 
one centra l bank (the Bank of England) and the 
economy is genera l l y  unified with a single 
regulator (the Financia l  Services Authority) in the 
Kingdom. Moreover, the cross-sectiona l analyses 
could adjust for economic and policy effects on 
the fi na ncia I sector. 
Parr (2002 :721 ) raises the question on the level 
of disaggregation by considering whether one 
should classify a particula r  industry as a sum of 
its sub-sectors or as specific sectors. Unl ike other 
works (Shaver and Flyer, 2000; Folta et aI., 2006) 
that classify the cluster size only on en-bloc 
activities to capture the extent of loca l isation 
economy, two main independent variables a re 
used to represent the agglomeration effects from 
fi rms of the sector (5,,) and fi rms in related sectors 
(SJ  
51" the cluster strength in one's own sector proxies 
local isation externa l ities, whi le SJ" the cluster 
strength in other related sectors, reflects the 
possible pecunia ry external ities - due to highly 
related nature of financial services activities. 
These measures of cluster size (using 51( and 5Jc) 
include only those fi rms that were active at the 
given time. 
3.5 Control variables 
Pa rr (2002: 729) points out that agglomeration 
of economic activity at a given location may 
simply be due to coincidence or spatial 
organisation during some previous industrial 
In the attempt to look at how agglomeration 
externa l ities (through cluster size) affect the firm 
performance, we have control led for the sectoria l  
and regional fixed effects through dummy 
va riables. The UK is a lso divided into the 1 3  
regions (See Table 2) in measuring the effects of 
stronger and weaker agglomerations. The offic ia l  
definition of various regions (ONS, 2001 ) is used 
to demarcate the regions. simila r to other studies 
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(e.g. Pandit et a I., 2001 ). The geographical 
classification for each observation (firm)  is verified 
by the postcode of its registered address, and 
coded as "1" in one of the 1 3  geographical 
regions, and '0' i n  other regiona l d u mmies. 
I nd ustry fixed effect do matter in terms 
performance (McGahan and Porter, 1 997). The 
industry is divided i nto eight sectors, as  seen in 
Table 3, to control for differences in activity type 
used in the estimation model as suggested by 
Rosentha l  a nd Stra nge (2005). 
The firms in the sa mple was classified according 
to their primary activity on the basis of (a) 
classifications fou nd in the literature on U K  
financial services (Buckle a n d  Thompson, 1 998); 
a nd (b) company SIC codes at the four-dig it level 
shown in Table 2. The level of disaggregation into 
sectors (as suggested by Buckle a nd Thomson, 
1 998) is important as the clearer breakdown may 
enable the identification of the relevant 
agglomeration externality (Parr, 2002 :721 ). 
However, it is a lso important not to over­
d isaggregate u n less the study is specific to one 
sector. This study follows works of Pandit et al 
(2001 ) in adopting eight sectors for the ind ustry. 
Each observation (firm) is coded "1 " or "0" based 
on their primary sector as reported in FAM E. 
McKil lop and H utchinson ( 1 990) note that the 
level of economic activity in a given region is the 
ma in  factor influencing the size of its fina ncia l 
sector. In congruence, the level of financial GDP  
TABLE 2 :  DEFINITION O F  REGIONS I N  TH E UK 
NSCOT Highlands, Islands, Aberdeenshire, WALES Clwyd, Dyfed, Gwynedd, Powys, Angus, Dundee, Argyll & Bute, Perth, Gwent, Mid, South & West Glamorgan 
Kinross & Stirling EMID Derbyshire, Nottinghamshire. Lincolnshire, 
SSCOT Borders, Fife & Clackmannanshire, Leicestershlre, Northamptonshire, Rutland 
Lothian, Renfrewshire, Ayrshire, Falkirk, 
Dunbartonshire, Lanarkshire, Dumfries! WMID Stoke-on-Trent, Telford, Wrekin, Shropshire, 
Galloway, Glasgow, Edinburgh, Staffordshire, Warwickshire, West Midlands, 
Helensburah & Lomond Worcestershire. 
NIRE Coleraine. Derry, Ballymena, Strabane, EAST Luton, Peterborough, Southend-on-Sea, 
Omagh, Ulster, Belfast, Newry, Craigavon, Thurrock, Bedfordshire, Cambridgeshire, 
Dungannon, Eniskillen Essex, Hertfordshire, Norfolk & Suffolk 
NWEST Blackburn, Darwen, Blackpool, Warrington, SWEST 
Bath, Bristol, Bournemouth, Poole, Swindon. 
Cheshire, Greater Manchester, Torbay, Cornwall & Isles of Scilly, Devon, 
Cumbria. Lancashire & Merseyside Dorset, Gloucestershire, Somerset & Wiltshire 
NEAST Cleveland, Darlington, Hartlepool, Redcar. SEAST Southampton, Windsor, Milton Keynes Middlesbrough, Stockton-on-Tees, Tees 
Valley, Durham, Northumberland & Portsmouth, Reading, Isle of Wight, 
TvnelWear Wokingham, Buckinghamshire, Berkshire, 
YORKH Humberside, N,S & W Yorkshire, Kingston, 
EIW Sussex, Hampshire, Kent, Oxfordshire, 
Surrev N & NE Lincolnshire, Leeds, Bradford, 
LON Inner and Outer London Sheffield, Hull, Halifax 
TABLE 3: DEFINITION OF SECTORS I N  FI NANCIAL SERVICES 
BSBANK 6510 - Monetary Intermediation 
6511 - Central Banking 
6512 - Other Monetary Intermediation including Banks and Building 
Societies 
CREDIT 6520 - Other financial Intermediation 
6521 - Financial Leasing 
6522 - Other Credit Granting including Finance Houses, Factoring 
and Mortgaqe Finance Com. 
TRUST 6523 - Activities of investment trust, unit trust, property trust, bank 
holding company, venture and development capital 
companies. 
6602 - Pension Fundinq 
LIFE 6601 - Life Insurance 
NLiFE 6603 - Non Life Insurance 
FINAUX 6700 - Activities Auxiliary to Financial Intermediation 
6710 - Activities Auxiliary to Financial Intermediation except 
Insurance and Pension Funding 
6713 - Activities Auxiliary to Financial Intermediation not classified 
elsewhere 
INSAUX 6720 - Activities Auxiliary to Insurance and Pension Funding 
MARKET 6711 - Administration of Financial Markets 
6712 - Security Broking and Fund Manaqement 
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reflects the specific regional economic activity in 
this industry a nd is used as a control varia ble. The 
specific industry structure at the region plays an  
important role in the performance of  firms ( Porter, 
1 990; McGa han and Porter, 1 997), a nd the 
industry concentration of fina ncial services is used 
to control that aspect. Beaudry and  Swann  (2001) 
find that the regional popUlation density has a 
significant influence on firm growth. Hence, 
control variables would include  the regional 
popu lation density, the regiona l  GDP and the 
concentration index of financia l  industry in the 
thirteen regions in Model 1 .  
The firm age is used as a control varia ble on the 
basis that as the firm becomes older, it is more 
a ble to attract and accumulate fu nds. Also as a 
firm gets older, it shou ld  theoretically be larger in 
size. Age is correlated with firm performa nce 
because of the selection on efficiency (Jovanovic, 
1 982). This is used in a l l  the models. 
Other than  size, industry structure and economic 
activities varia bles, the study does not include 
firm status d u mmy variables l ike whether it is a 
subsidiary or headquarter operations. There are 
reasons for this: (a) populating a substantial 
data base on firm attributes through company 
reports was infeasible; (b) a simple dummy 
variable to account for potential bias would not 
seem to add va lue  to the fundamenta l premise 
that the cluster size has influence on firm 
performance. 
3.6 Data Analyses 
Two stages of ana lysis were carried out on the 
1 7,53 5 fina ncia l services compa nies in the UK for 
the ana lysis on firm performance: Growth, ROCE 
a nd SOLV. The first stage ana lysis involved 
pooling a l l  avai lab le observations in each of the 
three models. Cook's statistics were initia l ly used 
to indicate any inf luential observation that might 
genera l ly affect each model .  To test the 
robustness of the models, 1 %, 5% and 1 0% 
observations were randomly removed to examine 
the significa nce of the estimators. This was also 
carried out in the second stage ana lyses. 
The second stage a nalyses involved dividing the 
sa mple according to the eight sectoria l levels as 
specified in Table 3. This addresses the issue 
raised by Rosenthal and Strange (2005) that one 
ought to estimate agg lomeration economies 
separately for different sectors. The sector-specific 
model wil l  reveal the agglomeration effects a nd 
their significance to cl ustered-ind ustry 
performance in the U K. 
3.7 limitations 
Longitudina l  data on employment is difficult to 
obtain and adopting a time-series study wou ld 
limit the sample under investigation. Significant 
events such as shocks and  mergers in the history 
of financial institutions were not rea l ly ca ptured 
through this simple model, and only d ata on 
surviving firms were a na lysed. We cou ld  have, but 
did not, incl ude the supporting industries in this 
study as it wou l d  be impossible to include 
relevant supporting industries in an  extensive 
study on a l l  the financia l services sectors. The 
existing model assumes ra ndom assignments of 
firms to location, as the fundamenta l premise is 
that the size of agglomeration has u ltimately 
some beneficia l infl uence to firm performa nce, 
rather tha n why some firms choose to locate in 
certain agglomeration. 
Bea udry and Swa nn (2001 ) a lso hig hlighted two 
potentia l issues of endogeneity. The first is the 
overestimate of own sector employment by 
including the employment of the firm in the 
aggregate Sic. They demonstrated that by doing 
so, the model introd uces a sma l l  bias to the order 
of 1 In (in this case, n is large). The second issue 
of endogeneity arises if the dependent variab le is 
included in the independent varia ble Sic which 
m ea ns that the disturbance term, ?, cannot be 
independent of the own sector employment 
aggregate SIc. This is a potentia l simu lta neity bias 
from applying O LS to the model. However, they 
demonstrated that such biases are again 
negligible. 
It is not definitive that unequa l  varia nce or 
heteroscedasticity exists over the range of the 
dependent(s) using residual plots, a lthough it can 
be suspected for one of the three performance 
model ( ROCE). There is a lso no indication of non­
linearity between the outcome and the predictor 
for the three models. We used White's ( 1 980) 
corrections and attempted a non-linear transform 
(square fu nction of the predicted va l ue) but 
omitted the procedures as results did not 
significantly improve a nd limited the sample 
under investigation. Beaudry a nd Swa nn (2001 ) 
also attempted to model the problem of unequal 
variance in firm size by assuming that the 
variance is proportional  to the square of age but 
claimed they have only 'touch the tip of the 
iceberg'. The initia l ana lysis using a correlation 
matrix showed that col l i nearity between varia bles 
is not an issue, except for non-para metric data of 
popUlation density and fina ncial GDP that has a 
va lue  higher than 0.8. The Pearson correlation did 
not indicate any issues between parametric 
F 
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varia bles. The models were tested using the RESEr 
test, where mu l tico l l inearity was not perceived to 
be a problem with VI F va l ues less than  2.5 
4. RESU LTS AN D DISCUSSION 
4.1 Firm Size 
The sector-specific resu l t  of the model is shown in 
Table 4. The coefficients are mostly significant at 
the 1 % l evel. Cook's statistics confirm that only 
1 1  observations (out of 7,473 observations) have 
a statistic equa l  or va lue  greater than 0.004, with 
only one infl uential case at 0.03 . The regression 
constants indicate that BSBANK a nd MARKET 
companies start at a much larger size compared 
to other sectors. The coefficients on Age indicate 
that BSBAN K (2 .7%), CREDIT (3 .6%), L I FE 
(2 .2%), and MARKEr (3 .0%) grew m uch faster 
tha n other financial services sectors in the U K, 
such as TRUST (0.6%), N LiFE ( 1 .5%), I NSAUX 
( 1 .8%) and FI NAUX (2 .0%). The coefficient on Ln 
(Sic), being positive and significant, points to the 
effects of loca l isation economies in promoting the 
l ifetime growth of firms in the sample. Consistent 
with earlier published studies, the agglomeration 
of related sectors atten uates the growth of firms. 
Ta ble 5 revea ls the outcome on the test of 
robustness where random observations are 
omitted at the 1 %, 5%, 1 0% l evels, with 
significa nt resu lts being depicted. It becomes 
clear that a firm which locates in a cluster that is 
strong in its own sector has a tendency to grow 
faster than a firm that is not surrou nded by its 
peers. Conversely, a rise in employment in related 
financia l  services sectors has a negative effect on 
firm size. 
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**** S ignificant at p <0.0 1 ;  ***  Significant at p < 0.05; **Significant at p<O. l O; *Signiiicant at p<0.20 
TABLE 5 EFFECTS OF CLUSTER STRENGTHS ON LIFETIME GROWTH 
Firm Size Positive Effect & Negative Effect & 
Cluster Strength Variable: .BS.BANK , CREDIT 
Employment in OWN LIFE , NLIFE TRUST, INSAUX financial services sector in FINAUX MARKET 
Cluster Strength Variable: 
Employment in OTHER TRUST, INSAUX BSBANK , CREDIT 
financial services sectors in region LIFE, MARKET 
Control Variable: 
Regional specialisation in financial None None 
services activities 
Control Variable: .BS.BANK 
Regional GOP in financial services INSAUX LlFE 
NLl FE 
BSBANK , INSAUX MARKET 
F Change significant for BSBANK, NLlFE, FINAUX and MARKET 
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Constant ;28.228 77. 56 
Firm Age 0 387 0.301 
Ln (S'c) -0.366 5 441 
Ln (SJcl -9.951 10.14 





In this a na lysis, what stands out a re the TRUST 
a nd INSAUX companies, which perhaps shed light 
on the natu re of these sectors as 'non­
conformists'. In the UK, trust a nd pension fund 
firms (TRUST) are set u p  for many diverse 
purposes: for investments, savings and protecting 
particu lar assets for compa nies a nd societies. 
There are over 3 ,400 such firms in the sample of 
7,473 firms - mostly sma l l  and newly formed 
entities. Growth in such i nstitutions is  exhibited 
by formation of new trust funds when they a re 
su bstantia l ly successfu l ,  instead of growing the 
firm size in most cases. Supporting and auxi l iary 
activities to i nsurance and pension funds 
( INSAUX) is another sector that displays a 
negative effect when competing firms are 
cl ustered together. H ere, it is apparent that there 
are fewer than 1 80 such firms in the entire U K  
a n d  they are notably scattered countrywide. Both 
I NSAUX a nd TRUST benefit from the activities of 
other fina ncia l  services sectors around them. The 
large num ber of TRUST firms wou ld affect the 
model if a l l  the sectors were estimated together. 
4.2 Returns on Capital Employed 
The sector-specific results of the model are shown 
in Ta ble 6. Cook's statistics confirm that 31 cases 
(out of 1 3 ,757 observations) have a statistic equa l  
or value greater than 0.004, with only one 
infl u ential case at 0.01 However, the lesser 
number of significant results in this model initia l ly 
indicate that the agg lomeration effects play a 
lesser role. The very low R2 in each case indicates 
that agglomeration effects in the model account 
for a very sma l l  a mount of varia bility in the ROCE. 
However, some sectors do display sign ificant 
results. Although  the second model is genera l ly 
less significant, the resu lts on the ROCE regression 
TABLE 6: CLUSTER PERFORMANCE BY INDUSTRY - ROCE 
CREDIT TRUST LIFE NLiFE FINAUX INSAUX MARKET 
Coeff SId Coeff SId Coaff SId Coeff SId Coeff SId Err Coeff SId Coaff SId 
Err Err Err Err Err Err 
20 6 1 9  39 821 
.... 
29.717 1 2.047 98.664'''' 27.081 64.245 - 25.1 36 65 948 1 1 1 .76 1 28.855 82 598 1 8.434 129.97 
0 232 0 348 -0.161 " 0.084 .0.327" 0 1 95 .0.332'" 0. 1 55 0.532 0,963 -0.480 0.630 -0. 349 0.671 
2.9 1 0  4 957 -5.127'- 2.072 -9.061 4 349 -0 977 4 623 -3.642 9 005 1 6.786' 1 0, 554 ·4.223 1 0 572 
-1.580 4.369 4.413'" 2 1 79 2.067 3 278 -1 330 5.124 -1.931 1 1 . 596 -1 9.51 " 1 1 .089 5.204 1 5 865 
0 1 % 0 1 % 0 6% 0 2% 0,6% 1 7% 0. 1 %  
1 30881 1 9 3 1 20723331 4 36565096.1 501 1 4973 2 571 6572.2 3931 857.6 1 021424 1 . 3  
0.845 0.025" .. 0.017 0.1 23' 0 796 0.286 0.942 
733 7486 1657 2420 164 2 1 9  428 
* * * *  Significant at p <O.O ! ;  * * *  Significant at p < 0.05; * *Significant at p<O. ! 0; *Significant at p<0.20 
TABLE 7 EFFECTS OF CLUSTER STRENGTHS ON ROCE PERFORMANCE 
-
Returns on Capital Employed 
Cluster Strength Variable: 
Employment in OWN 
financial services sector in 
Cluster Strength Variable: 
Employment in OTHER 
tinancial services sectors in region 
Control 
Regional specialisation in financial 
services activities 
Control Variable: 
Regional GDP in financial services 
Control Variable: 
Regional popUlation density 
F Change significant for 
Positive Effect & Negative Effect & 
CREDIT, LIFE 
CREDIT, LIFE 
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Industry 
Coeff Sid Err 
Variables 
Constant -14.59 23.738 
Firm Age 0.040 0.092 
Ln (S,c) -2.964" 1 .658 
Ln (SJc) 6.922''' 3,1 1 0  
Adjusted R2 1 . 1 %  
RSS 84051 1 ,5 
Sig F 0.144' 
N 502 
are very interesting as they oppose findings from 
the first model , where firms are fou nd to perform 
better financially whilst agglomerating with 
related sectors and agg lomerating with one's own 
sector may attenuate its financia l performa nce. 
From the test of robustnesss (See Ta ble 7), it 
becomes clearer that CREDIT and  LI F E  sectors 
perform less well in terms of their returns on 
capital employed when cl ustered around 
competing firms, and they benefit from better 
returns if the regiona l c luster is strong in rel ated 
sectors. The coefficient of Age, being negative 
and significa nt for TRUST, LI F E  a nd N LlFE, implies 
that the age of a firm affects the returns on 
ca pita l employed in a weak, negative but 
significa nt way. This cou ld  point to older firms 
being less profitab le. The other control variables 
a lso pl ay a lesser a nd insignificant role in this 
performance model .  
4.3 Solvency 
The sector-specific resu lt of the model is shown in 
Table 8 .  Notably, the third model is more 
significa nt in a lmost a l l  the sectors. The R2, in 
each case, is higher than the second model with 
more predictors having non-zero va l ues. Cook's 
statistics reveal that only one case (out of 1 7,078 
observations) has a statistic of 0.004, showing 
that there is no infl uentia l case that wou ld affect 
the coefficients of the regression. 
The effects from externa l  economies are not clear 
at the fi rst stage of a na lysis but there is a n  
TABLE 8 :  CLUSTER PERFORMANCE BY INDUSTRY - SOLV 
CREDIT TRUST LIFE NLiFE FINAUX INSAUX MARKET 
Coeff Sid Err Coeff Sid Err Coeff Sid Err Coeff Sid Coeff Sid Err Coeff Sid Coeff Sid 
Err Err Err 
". 27.885 1 1 .638 26.146- 3.583 29.989"" 7 1 66 13.479"' 5.709 -5.031 24 362 61.555-' 23 ,440 29.209 29.179 
0.326 
... 0.101 0.452- 0.025 0.310"" 0.054 0.317'''' 0.038 0.717'" 0.224 0.475"" 0.185 0.410'" 0.142 
-1 .235 1 .4 1 4  -1 .767 .... 0.620 -1 .274 1 . 147 1.585' 1 .1 1 9  1 .906 1 .905 1 .220 2.632 -1 .797 2 . 3 1 1  
0.560 1 .268 2.935 .... 0.655 0,805 0,865 -0,535 1 .183 1 ,746 2.562 -4.043' 3.025 2,394 3.545 
1 .3% 3.5% 1 ,5% 2,5% 5 5% 3 ,3% 2.0% 
1 598745 8 1 8258896.9 3688512,8 4223300 6 527261 4 473443.7 678764 9 
0.012"' 0.000 .... 0.000" " 0.000"" 0.002'''' 0.035'" 0.022''' 
871 9514 2190 2989 255 264 493 
**** Significant at p <0.0 I ;  *** S ignificant at p < 0.05; **Significant at p<O. 1  0; *Significant at p<0.20 
TABLE 9 EFFECTS OF CLUSTER STRENGTHS ON SOLV PERFORMANCE 
Solvency 
Cluster Strength Variable: 
Employment in OWN 
Financial services sector in region 
Cluster Strength Variable: 
Employment in OTHER 
Financial services sectors in region 
Control Variable: 
Regional specialisation in financial 
services activities (or industry cone) 
Control Variable: 
Regional GDP in financial services 
Control Variable: 
Regional population density 
F Change significant for 
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• 
indication that specific sectors such as BSBANK, 
TRUST, LI FE, MARKET companies benefit from 
c lustering with other related firms to enha nce 
incu mbent's solvency, meaning the percentage of 
shareholder equity to tota l assets is increased. On 
the other hand,  the negative a nd significant 
coefficient for Ln (Sic) in BSBAN K, TRUST, L I FE ,  
MARKET suggests that co-locating with firms of 
own sector results in inhibition of one's solvency. 
From the test of robustness (See Ta ble 9), it 
becomes clear that BSBAN K, TRUST a nd MARKET 
sectors benefit most from being located with 
related financia l  services firms. 
The coefficients of Age are mostly positive and 
significa nt, implying that Age has a net positive 
effect on solvency performance. Th is seems 
reasonable,  as when more profits are retained a nd 
more shareholder funds a re invested over the 
years, the institutional assets may not need to 
grow at the sa me rate. Also the control varia bles 
p lay a more significant role with the F-Change 
genera l ly significa nt. The form of pecuniary 
externa lity arising from related sectors clearly 
wou ld be beneficia l for one's financial 
performance. When these sectors are located close 
to competing (sim i lar) firms, loca l isation 
economies have a negative impact on their 
solvency. 
5. CONCLUSION 
Earlier studies have h ugely ignored the 
interdependency of related sectors in an  ind ustry 
cI uster, a nd treated the cI usteri ng as en-bloc to 
consider only Marsha l l 's sca le  economies. A large 
cluster, consisting of its competing sector and its 
closely related sectors, provides different sources 
and types of agg lomeration externa l ities. This 
pa per reinforces the premise that cluster size has 
beneficia l influence on performa nce, and finds 
that the c I  usteri ng of closely related sectors 
improves the firm's bottom line. 
By using the esta blished cluster model ,  I confirm 
that the agglomeration of competing firms 
promoted the growth prospects of incumbents 
and the agglomeration of related sectors 
attenuated firm growth in six of the eight sectors. 
I n  extending the model to consider fina ncia l 
performance, I find that when firms are in a 
strong competing cluster, a negative effect on 
their potential financial returns may be 
experienced . CREDIT a nd LI FE compa nies 
demonstrate that if they are located in a strong 
cl uster in their own sector, they perform less wel l  
i n  terms of returns o n  the capital emp loyed. 
BSBANK, TRUST and MARKET companies have a 
lowered solvency as a resu lt of locating in a 
strong c luster in their own sector. The results 
suggest greater competition a mongst similar firms 
in a concentrated cluster resu lts in profit 
distribution a nd equity distribution (on the 
demand side from shareholders and customers). 
Conversely, cluster ing with related sectors could 
enha nce incu mbents' returns on ca pita l employed 
and solvency. CREDIT and L I FE companies wou ld 
benefit from better returns on capita l emp loyed if 
they were located in a c luster that was strong in 
related sectors, indicating these sectors 
demonstrate strong inter-dependencies on related 
sectors for financial i ntermediation to take place. 
Also, c lustering with related sectors could 
enha nce a compa ny's solvency, especia l ly in 
BSBAN K, TRUST and MARKET companies. It 
suggests that these sectors benefit from a lowered 
asset held (possibly from sharing physical 
resources with vertica l ly rel ated firms in the 
supply chain) a nd from increased funds derived 
on the demand side from customers. Genera l ly, 
c lustering with re lated sectors should a l low 
companies to derive synergies and inter-firm 
networking for ease of tra nsactions and creating 
greater pecuniary benefits. 
My findings support the need for related sectors 
to agglomerate in a geogra phica l cl uster, despite 
the arguments of rising congestion costs in earl ier 
models of cluster growth . This pa per revea ls  better 
insights on the infl uence of cluster size to firm 
performa nce by relating more closely to the 
sources of agglomeration benefits, providing a 
more precise measurement of c luster size, a nd 
using fina ncial performance measures. The novel 
contribution to knowledge is that the two main 
c luster strength attr ibutes are found to work in 
opposite ways in promoting different aspects of a 
firm's performance. The model fit of a large 
sa mple cross-section model may be lower 
compared to a longitudina l model focusing on 
fewer geogra ph ical c lusters, but this exploratory 
work has revea led the important influences of the 
two cl uster ing attributes to firm performance. It is 
clear that most financia l services activities in 
BSBAN K, CREDIT, TRUST, L I FE and MARKET 
sectors benefited most from being located with 
related financial services sectors. With this 
knowledge, policy ma kers must now concertedly 
p lan for regiona l  development through achieving 
critica I mass in selective types of related sectors in 
creating pecuniary externa l ities, as wel l as 
ensuring there is critica l mass in specific sector to 
promote the growth prospects of firms. 
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